ground waters in the same aquifer system has significant bearing on models for the origin of saline subsurface fluids.
Paleozoic rocks were deposited in a broad epicontinental sea covering the greater Oklahoma Basin, which encompassed most of the southern midcontinent (9) . Subsequent tectonic activity produced the Anadarko Basin, Nemaha Ridge, and Ozark Dome (Fig. 1) , among other structures. Porosity and permeability vary considerably within the carbonate aquifer units because of the presence of abundant and spatially heterogeneous solution channels and fractures (7, 8) . Aquifer porosity and permeability are presumed to be greater in uplifted areas, such as the Nemaha Ridge and Ozark Dome, where rocks have been subjected to greater solution weathering and fracturing, than in deeper basinal areas such as the Anadarko Basin (4).
Ground-water geochemistry. Thirtynine sample localities were selected in order to assess regional variations in ground-water geochemistry. Ground-water samples from Cambrian-Ordovician and Mississippian aquifers were collected from municipal drinking water and industrial water supply wells, and oil and gas wells during November 1989 and June and July 1991 (10) . Well depths range from approximately 270 m to 1340 m, increasing to the western and southwestern portions of the study area due to the regional dip of these units. We apply variations in major and trace element concentrations and H, 0, and Sr isotopes to this flow system as tracers of hydrologic flow and water-rock interaction along ground-water migration pathways. Hydrogen isotope values and Cl concentrations are among the most conservative parameters in ground water during processes of water-rock interaction involving carbonates and many silicates, and are therefore particularly well suited to assess processes of fluid mixing.
The ground waters throughout the region exhibit a wide range in elemental and isotopic compositions (Table 1) (Fig. 2) Two-component mixing between a saline and a dilute endmember ground water has been previously delineated on a local scale in this area (7, 12, 26). Our chloride and AD data show that mixing involves all three endmember ground waters (Fig. 3, A,  B, and C) . Systematic variations of AD values and salinity across the study area indicate that the endmember ground waters originate in distinct geographic areas (compare Figs. ID and 3A) . The close correspondence among mass-balance model results, ground-water geochemical variations, flow patterns, and sample localities demonstrates that fluid-mixing exerts a fundamental control on ground-water compositions over the 40,000 km2 study area. As indicated in Fig. 3C , the freshwater endmember, endmember 1, makes up a greater component of the mixed ground waters in the center of the study area than do the other ground waters. This result is consistent with the higher permeability and ground-water flow rates of the Ozark Plateaus aquifer system relative to the Western Interior Plains aquifer system (2-4). Jorgensen et al. (27) proposed that this mixing zone has migrated outward from the Ozark Dome (that is, westward into the study area) through time as erosion resulting from uplift of the Ozark Dome has decreased the thickness of Pennsylvanian shale overlying the aquifer in southern Missouri.
On the basis that group 1 and 2 ground waters have retained their meteoric AD and 8180 values, water-rock interaction between carbonate aquifer rocks and these ground waters has been limited, as such interaction would increase the 8180 values of the water (13, 28). Undersaturation of a ground water with respect to minerals (primarily calcite) in the host aquifer rocks provides a driving mechanism for waterrock interaction and isotopic shifts. Calcite undersaturation in ground waters may result from mixing between ground waters of distinct composition, even when the ground waters that mix are each saturated with respect to calcite (29) . Nearly all of the water samples we analyzed are saturated or supersaturated with respect to calcite (Fig.  4) . .... ..... . .... . . ...... .   .... .  ...........   .......... ............. . Implications. The quantification of ground-water mixing processes allows endmember water compositions to be constrained, and hydrologic models for these flow regimes to be evaluated. Regional ground-water flow paths in the Western Interior Plains aquifer system provide a modern analog for models of ancient continental-scale flow systems [for example (39) ]. The presence of two geochemically distinct saline ground waters in the same aquifer system, reflecting different origins and evolutions, may have parallels for saline ground water in other sedimentary basins where mixing processes and endmember compositions cannot be clearly defined. The two models proposed to account for the formation of saline ground water (evaporite dissolution and seawater modification) are commonly held as mutually exclusive. However, the mere presence of bedded marine evaporites in any sedimentary sequence indicates that these two processes are closely related and may both operate, albeit at different times, in the same aquifer system.
